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(54) Improvements in and relating to 
actuators especially for brakes 

(57) In a sliding caliper disc brake 
actuator, an actuating shaft 39 is rotat- 



able to rotate a helical cam element 23 
that in turn axially displaces a non- 
rotating cam element 22. The elements 

22 and 23 are located in a bore 21 in a 
caliper leg 16 with an automatic adjust- 
ing mechanism 1B. A helical return 
spring 58 acts via a washer 59 to bias 
the cam elements together and a push 
rod 53 of mechanism 1^8 is held against 
rotation by washer 59. A nut 48 of 
mechanism 18 is threaded onto the rod 
53 and engaged by the cam element 22 
to transmit axial force to the push rod 
53 and relative extension of the push 
rod from the elements 22, 23 is accom- 
plished by a one-way spring brake 72 
acting on the nut 48 and a disc clutch 
drive 63 to 69 between the cam element 

23 and the nut 48. Lost motion is 
provided at the clutch drive or the 
spring brake to prevent rotation of the 
nut 48 on the rod 53 during normal 
clearance, and rotation of the nut on the 
push-rod occurs when excessive clear- 
ance occurs. 
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'the drawings originally filed were informal and the print here reproduced is taken from a later filed formal copy. 
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SPECIFICATION 

Improvements in and relating to actuators especial- 
ly for brakes 

5 

The invention relates to an automatic adjustment 
mechanism for a push-rod actuator, especially for a 
caliper brake, and especially to a caliper brake 
having an automatic adjustment mechanism in 
10 which the brake clearance can be precisely increased 
or decreased manually from outside the brake while 
the brake is in its operative position on the vehicle on 
which it is installed. 
A number of designs of rotary cam actuatorfor 
15 caliper brakes have previously been proposed, but 
they suffer from a number of adjustment and 
maintenance difficulties. In the type of actuator with 
which the present invention is concerned, the brake 
pad is squeezed against the rotating disc by a 
20 threaded post that in turn is engaged by a threaded 
nut that in turn is driven axially by a rotary cam 
mechanism. In some of these previously proposed 
mechanisms, the rotary drive structure for the cam is 
in sliding contact with portions of the nut and, when 
25 corrosion occurs or dirt enters the structure, the nut 
may bind to the rotary drive structure so that the 
rotary drive structure may rotate the nut in both 
directions on the threaded post thereby preventing 
proper adjustment of the brake clearance. 
30 Other such mechanisms are so arranged that the 
post is held stationary and it is only the nut that is 
adjusted, both manually and automatically, to con- 
trol brake clearance. In some of these structures, the 
nut cannot be backed off manually to increase the 
35 brake clearance without removing the brake from 
the vehicle in which it is installed. 

In some other brake mechanisms, it Is possible to 
retract the post to such an extent that the nut 
becomes so tightly jammed onto the threads of the 
40 post that the automatic adjusting portion of the 
brake slips without adjusting the brake. When such 
brakes are actuated by air pressure, or some other 
mechanism with which the movement of the actuat- 
ing lever is not proportional to the movement of the 
45 brake control by the driver, the lack of adjustment is 
not sensed by the driver, and uneven brake applica- 
tion can occur. 

In still other such brakes, hard-to-seal passages 
lead through the housing to the adjustment mechan- 
- 50 ism and/or the threaded nut extends outside the 
housing where corrosion can freeze the nut if a 
protective cover, which is usually of the rubber 
4 diaphragm type, becomes damaged or does not seal 
for any reason. 
55 An object of the present invention is the provision 
of an automatic adjuster which cannot be manually 
adjusted to a point at which the automatic adjusting 
mechanism becomes inoperative. 
Another object of the present invention is the 
60 provision of an automatic adjuster wherein the 
threaded brake-actuating post is engaged by a 
threaded nut which in turn is moved axially by a 
rotatable cam mechanism and in which the threaded 
nut is held against being rotated in a direction which 
65 would tend to retract the threaded post 



A still further object of the present invention Is the 
provision of a caliper brake in which the rotary drive 
mechanism for the rotary cam is not in sliding 
engagement with the threaded nut 

70 The invention provides an actuator comprising an 
externally threaded longitudinally extending actuat- 
ing rod, a nut threaded on the rod, actuating means 
for advancing the nut longitudinally forwards 
against a return spring, means for urging the nut 

75 rotationally with a predetermined maximum torque 
In the sense to advance the rod through the nut 
when the nut is advanced, and a washer nonrotat- 
ably engaged with the rod and so held by the return 
spring as to impart to it a resistance to rotation 

80 greater than the said predetermined torque. 

The invention also provides a brake mechanism, 
especially a disc brake mechanism, which includes a 
brake and an actuatorfor the brake, wherein the 
actuator is an actuator according to the invention. 

85 The invention further provides a brake mechanism 
having an actuator with relatively rotatable compo- 
nents arranged to cause actuation of the brake upon 
such relative rotation, a pair of co-operating 
threaded elements for effecting adjustment of the 

90 inactive position of the brake, an automatic adjusting 
means for effecting rotation of one of said threaded 
elements relative to the other for adjusting the 
inactive position of the brake in response to wear of 
the brake pads, the automatic ad justi ng means 

95 comprising a clutch forming an operative connection 
between one of the actuator components and one of 
the threaded elements for effecting rotation of the 
said one threaded element upon rotation of the said 
one actuator component in a first direction, the 

100 operative connection including a lost motion con- 
nection for permitting relative rotation of the said 
one actuator component relative to the said one 
threaded element to establish the normal running 
clearance in the brake, the clutch being arranged to 

105 slip and permit rotation of the said one actuator 
component relative to the said one threaded element 
when the brake loading exceeds a predetermined 
value for preventing overadjustment of the brake, 
and a one-way brake co-operating with the said one 

110 threaded element upon rotation of the said one 
actuator component in the opposite direction, the 
said clutch being operative to slip upon such return 
rotation of the said one actuator component upon 
the actuation of the said one-way brake. 

115 The Invention still further provides a caliper brake 
actuator comprising a housing having inner and 
outer legs which project radially inwards on respec- 
tive inner and outer sides of a rotor cavity, the inner 
leg having a transverse bore extending from its inner 

120 end to the rotor cavity, a cover plate on the inner end 
of the bore, an actuating shaft extending into the 
transverse bore through the cover plate and journal- 
led in the cover plate, a rotary cam member in the 
bore, a non-rotatable cam member operatively abut- 

125 ting the rotary cam memberto produce transverse 
movement upon rotation of the rotary cam member, 
a brake-applying post projecting out of the bore into 
the rotor cavity, the cam members being arranged to 
force the brake-applying post out of the bore upon 

130 rotation of the rotary cam member, the nonrotatable 
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cam member being slidingly supported by the side 
walls of the bore, the post being supported from the 
nonrotatable cam member, and the rotatable cam 
member being supported by the actuating shaft out 
5 offrictlonal engagement with the side walls of the 
bore. 

Two forms of caliper brake constructed in accord- 
ance with the invention will now be described by 
way of example with reference to the accompanying 
10 drawings, in which: 

Figure 1 is a longitudinal cross sectional view 
through a first form of disc brake; 

Figure 2 is an exploded view of parts of the 
automatic adjusting mechanism of the brake shown 
15 in Figure 1; 

Figure 3 is an elevation of the brake shown in 

Rgurel; 

Figure 4 is a cross sectional view taken approxi- 
mately on the line 4-4 of Figure 1 ; 
20 Figure 5 is a fragmentary cross sectional view 
taken approximately on the line 5-5 of Figure 1, 
showing one form of lost motion connection in the 
automatic adjusting mechanism; 
Figure 6 is a fragmentary view of another form of 
25 lost motion connection; 

Figure 7 is a fragmentary longitudinal sectional 
view similar to Figure 1 , but showing the second 
form of brake; and 
Figure 8 is a fragmentary cross sectional view 
30 taken approximately on the line 8-8 of Figure 7. 
Referring to Figures 1 to 5 of the accompanying 
drawings, the first form of cam actuated disc brake, 
which is indicated generally by the reference numer- 
al 1 1 , includes a caliper 12 that is supported adjacent 
35 to a rotor 13. The caliper 12 is supported so that it 
may slide in a direction parallel to the axis of the 
rotor 13 but is held against rotation. 

As is common in sliding caliper type brakes, the 
caliper 1 2 has a first leg 14, adjacent to one of the 
40 braking surfaces of the rotor 13, to which a brake pad 
15 is fixed in any suitable manner. A second leg 16 of 
the caliper 12 is disposed adjacentto the opposite 
braking surface of the rotor. An actuating mechan- 
ism, indicated generally by the reference numeral 
45 17, and an automatic adjusting mechanism, indi- 
cated generally by the reference numeral 18, are 
associated with the second leg 16 of the caliper. 
These mechanisms act upon a brake pad 19 which is 
disposed in opposition to the brake pad 1 5 and 
50 which cooperates with the adjacent braking surface 
of the rotor 13. 

The second caliper leg 16 is formed with an 
elongate bore 21 in which a nonrotatable cam 
element 22 and a rotary cam element 23 are 
55 supported. The nonrotatable cam element 22 has a 
helical cam surface 24 formed on its rearward face, 
that is to say, the face furthest from the disc 1 3 (see 
Figure 2). The cam element 22 is supported within 
the bore 21 for axial movement but is held against 
60 rotation. This is accomplished by means of a staking 
pin 25 (see Figures 2 and 4) that is held in place at the 
base of a tapped opening 26 in the caliper leg 16. The 
pin 25 has a key portion 27 that extends into an 
elongate groove 28 formed in the cam element 22. 
65 The rotary cam element 23 also has a helical cam 



surface 29 (see Figure 2} which is complementary in 
shape to the cam surface 24 and is juxtaposed to it. A 
suitable antifriction bearing 31 is interposed be- 
tween the cam surfaces 29 and 24 so as to limit the 

70 amount of friction between these surfaces. 

The face 32 of the rotary cam element 23 opposite 
its cam surface 29 is engaged with an antifriction 
bearing 33 which, in turn, bears against a closure 
plug 34 that is fixed across the open end of the bore 

75 21 by means of machine screws 35. 

The closure plug 34 is formed with an axially 
extending bore 36 in which a sleeve bearing 37 and a 
seal 38 are supported. An actuating shaft 39 extends 
through the bore 36 and is rotatably supported by 

80 the bearing 27. An actuating lever 41 is nonrotatably 
fixed to the actuating shaft 39 by a spline and a 
machine screw 42. The actuating lever 41 is pivot- 
ably connected to a rod 43 of an actuating air motor 
44 (see figure 3) that is fixed by means of a bracket 

85 45 relative to the caliper assembly 12. The actuating 
motor 44 rotates the actuating shaft 39 via the lever 
41. 

The actuating shaft 39 has a generally hollow 
cylindrical section 46 that extends into the bore 21 

90 radially inside the rotary cam element 23. A spline 
connection 47 connected the actuator shaft portion 
46 with the rotary cam element 23 to effect simul- 
taneous rotation of these components. 
The automatic adjusting mechanism 18 includes 

95 an annular nut 48 having a shoulder 49 for abutment 
with a corresponding shoulder 51 formed on the 
nonrotatable cam element 22. Internal threads 52 of 
the nut 48 are engaged with threads of an axially 
extending male threaded rod 53. The male threaded 
100 rod 53 has a reduced diameter end portion carrying a 
collar 54 that is engaged with a load distributor 55 
which bears against the brake pad 19. A suitable 
boot or dust seal 56 encircles the collar 54 and is held 
in place relative to the open end of the caliper bore 

105 21 by means of a retaining ring 57 that is positioned 
against the inner end of the bore 21 to seal the 
internal portions of the brake actuating mechanism 
17 and the automatic adjusting mechanism 18. A 
helically wound compression spring 58 is positioned 

110 between the seal retaining ring 57 and a hat-shaped 
combination bearing plate and dirt seal 59, the 
radially outer portion of which bears against the cam 
22 to effect retraction of the brake. 
The nut 48 has an axially extending projection 60 

115 that is slotted, as at 61, to receive one or more tangs 
62 of an annular clutch plate 63. There is a predeter- 
mined clearance of approximately five degrees of 
rotation between the tangs 62 and the sides of the 
slots 61 which clearance establishes the normal 

120 running clearance of the brake 11. 

The clutch plate 63 is received between a pair of 
annular clutch plates 64 and 65 which, in turn, have a 
tanged connection to the hollow cylindrical section 
46 of the actuating shaft 39. The tanged connection 

1 25 comprises tangs 66 formed on the clutch plates 64 
and 65 (see figure 5) and slots 67 formed in the 
hollow cylindrical section 46. A snap ring 68 bears 
against the clutch plate 64 and is fixed within a 
groove in the hollow cylindrical section 46. A large 

130 compression spring 69 bears against the clutch plate 
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65 and against a shoulder 71 formed at the base of 
the hollow cylindrical portion 46. The spring 69 
provides the pressure between the clutch plates 64 
and 65 and the clutch plate 63 and determines the 
5 torque at which this clutch will slip. 

Rotation of the actuating shaft 39 in the direction 
to actuate the brake will produce rotation of the nut 
48 In the direction to advance the rod 53 through the 
nut except during the five degrees of lost motion 
10 clearance between the tangs 62 of the clutch plate 63 
and the sides of the slots 61 in the nut In order that 
this five degrees of lost motion can occur at the start 
of each actuation, means are provided for prevent- 
ing the nut from rotating backwards when the 
1 5 actuating shaft 39 is rotated backwards to release the 
brake. In the brake shown in Figures 1 to 5 of the 
accompanying drawings, this is accomplished by a 
spring brake 72 that encircles the nut 48 and has a 
projection 73 fixed relative to the nonrotating cam 
20 element 22. The spring brake 72 acts as a one way 
brake so that the nut 48 can rotate in the forward 
direction, but not in the reverse direction. During 
reverse rotation of the actuating shaft 39, the 
reactive forces produced by the brake lining of the 
25 rotor 13 initially hold the shoulder 49 of the nut 48 in 
engagement with the shoulder 51 of the nonrotat- 
able cam element 22, preventing rotation of the nut 
As the brake is released, the nut 48 moves out of 
engagement with the shoulder 51 and rotation of the 
30 nut 48 is prevented by the spring brake 72. During 
this motion, the shoulder 49 of the nut moves away 
from the shoulder 51 while the forward face of the 
nut 48 moves into engagement with the hat-shaped 
washer 49 which thereafter positively retracts the 
35 nut and the push rod 43 to leave a running clearance 
in the brake. In the brake shown in Figures 1 to 5, a 
clearance of 0.015 inch (0.38 mm) is left between the 
shoulders 49 and 51. Throughout this deactivating 
movement of the shaft 39, the clutch discs 64 and 65 
40 are rotated clockwise, as seen in Figure 5, to move 
the tangs 62 of the clutch disc 63 into engagement 
with the trailing side edges of the slots 61 in the nut 
48. During the next activation, therefore, the tangs 62 
must move the full five degrees counterclockwise, as 
45 seen in Figure 5, before they engage the leading side 
edges of the slots 61. The clearance between the 
shoulders 49 and 51 prevents binding between the 
nut 48 and the nonrotatable cam element 22 during 
automatic adjustment. 
50 One of the problems which occur with prior art 
slack adjuster constructions is that they do not allow 
access to the pushrod (corresponding to the 
threaded rod 53) after the brake is installed. In the 
construction here described, the nonrotating cam 
55 element 22 is positioned adjacent to the nut 48, and 
the rotary cam element 23 is positioned behind the 
nonrotating cam element With this construction, the 
rotary cam element 23 can be driven by the axially 
extending shaft 39 projecting through the outer wall 
60 of the actuator away from the brake rotor and the 
actuating and adjusting mechanism is positioned 
between the closure 34 at the open end of the bore 
21 and the inner seal structure of the brake. This seal 
structure includes the hat-shaped washer 59. The 
65 outer periphery of the washer 59 is always held in 



sliding engagement with the nonrotating cam ele- 
ment 22 while the centre portion of the washer 59 
makes a sliding nonrotational close fit with the 
actuating rod 53. The washer 59, therefore, provides 
70 a metal sliding seal which protects the inner work- 
ings of the brake while also providing a friction 
clutch for preventing rotation of the push rod 53 by 
the nut 48. In some previously proposed designs, it 
was necessary to prevent rotation of the push rod 53 
75 by means of a sliding structure located in the space 
adjacent to the rotor 1 3 where the sliding structure 
was bathed in water and dirt. 

The running clearance of the brake shown in 
Figures 1 to 5 of the drawings can be adjusted 
80 manually while the brake is In position over the rotor 
13 by rotating the push rod 53 relative to the nut 48. 
This is accomplished by a torque transmitting 
means, which in the present instance is a screwdriv- 
er slot 74 fixed in the end of the actuating rod 53. The 
85 screwdriver slot 74 is accessible through a passage- 
way 75 which extends along the centre of the 
actuating shaft 39 and the outer end of which is 
closed off by the machine screw 42 that retains the 
actuating lever 41. 
90 In some previously proposed actuating mechan- 
isms it is possible for a mechanic to unknowingly 
back off the actuating rod 53 to such an extent that it 
is jammed up against the actuating shaft 39. If this is 
done, the actuating rod 53 and the shaft 39 may bind 
95 so tightly that the clutch plates 63 64 and 65 slip 
without adjusting the nut 48. This, of course, will 
defeat the self adjusting feature of the brake. 

In the brake shown in Figures 1 to 5, jamming is 
prevented by providing teeth on the abutting surface 
100 of the rod 53 and the surface which it abuts which 
prevents the rod from being rotated into a jammed 
condition. As shown in the drawings, it is accom- 
plished by providing an annular ring 76 which 
surrounds the passageway 75 and which has square 
105 teeth 77 on its abutment surface. The end of the rod 
53 has an abutment 78 pressed into its end, and the 
abutment surface of the abutment 78 is provided 
with ratchet teeth 79, the flat sides of which will 
engage the flat sides of the square teeth 77 to limit 
110 the retraction of the rod 53 toward the annular ring 
76. The ratchet teeth 79, however, permit the rod 53 
to be easily rotated in an advancing direction away 
from the annular ring 76 by the automatic adjusting 
mechanism. 

1 1 5 Relining of the brakes is simple. The machine 
screw 42 is removed from the passageway 75, and a 
screwdriver is inserted into the slot 74 to turn the rod 
53 counterclockwise as seen in Figures 4 and 5. This 
backs the rod 53 through the nut 48 to provide 

120 clearance between the pads 15 and 19 and the rotor 
13. New pads 15 and 19 are inserted, the brake 
assembly is put back on the vehicle and the rod 53 is 
rotated clockwise until the brake pads are brought 
adjacent to the rotor 13. During rotation of the rod 53 

125 by the screwdriver, its motion is opposed by sliding 
friction between the hat-shaped washer 59 and the 
nonrotatable cam member 22 under the clamping 
action of the spring 58.ThisfrictionaI engagement 
will hold the rod 53 in its adjusted position, and the 

130 clutch plates 63, 64 and 65 are operative thereafterto 
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rotate the nut 48 relative to the rod 53. The machine 
screw 42 is reinstalled to seal off the mechanism 
from water and dirt. 
The drawings illustrate the brake 1 1 nra released 
5 position. To actuate the brake, the piston rod 43 is 
extended so as to rotate the lever 41 and shaft 39 in a 
counterclockwise direction as seen in Figures 3 to 5. 
This effects rotation of the rotary cam element 23 
relative to the nonrotatable cam element 22 to exert 
1 o an axial force on the nonrotable cam element 22. The 
nonrotable cam element 22 is thus shifted to the left, 
as seen in Figure 1 , along with the nut 48 and the 
threaded rod 53, compressing the spring 58. The 
brake pad 19 is thus brought into engagement with 
15 the associated braking surface of the rotor 13 

producing a reactive force which slides the caliper 12 
to the right, as seen in Figurel.The brake pad 15 is 
thus brought into engagement with the opposite 
braking surface of the rotor 13. 
20 As the cam element 23 is rotated, it rotates the 
dutch plates 64 and 65 which in turn rotate the clutch 
plate 63. Unless sufficient lining wear has taken 
place for the brake to require adjustment, the tangs 
62 of the clutch plate 63 will merely traverse the slots 
25 61 in the nut 48 and no rotation of the nut will result 
If, however, sufficient lining wear has taken place 
to necessitate adjustment of the brake, the clutch 
plate 63 will traverse the entire width of the slots 61 
and will then rotate the nut 48 in the adjusting 
30 direction, which is the direction of rotation permitted 
by slippage of the one-way spring brake 72. The 
rotation of the nut 48 will advance the threaded rod 
53 to take up the clearance in the brake, the rod 
being held against rotation by the hat-shaped 
35 washer 59 and the compression spring 58. Once the 
brake pads 15 and 19 engage the rotor braking 
surface with a predetermined pressure, determined 
by the spring 69 which provides the contact pressure 
between the clutch plates 63 to 65, continued 
40 rotation of the cam 23 in the actuating direction will 
cause the clutch plates 64 and 65 to slip relative to 
the clutch plate 63 without rotating the nut 48 any 
further, so that over-adjustment of the brake is 
prevented. 

45 The brake is released by rotating the cam element 

23 in the opposite direction. The cam surfaces 29 and 

24 then permit the spring 58 to return the nonrotat- 
able cam element 22 towards its inactive position 
along with the nut 48 and the threaded rod 53. Any 

50 tendency for the nut 48 to rotate in the anti-adjusting 
direction will, however, be prevented by the one- 
way spring brake 72. Thus, the nut 48 will be 
maintained in its newly adjusted position relative to 
the threaded rod 53. 

55 The brake shown in Rgure 6 corresponds general- 
ly to the brake shown in Rgure 1 to 5, except in the 
arrangement of the lost motion connection. Those 
portions of the brake shown in Figure 6 which 
corresponds to similar portions of the embodiment 

60 shown in Rgures 1 to 5 are designated by the same 
reference numeral but with a letter a suffixed. 

Figure 6 shows a type of lost motion connection 
which can be used instead of a clearance between 
the tangs 62 and the slots 61. In the brake shown in 

65 Rgure 6, the tangs 62 substantially fill the slots 61 



and the five degrees of lost motion is provided by a 
clearance between the projection 73 of the spring 
brake 72 and its retaining surfaces in the nonrotat- 
able cam element 22. 
70 The operation of the brake shown in Figure 6 is 
similar to that of the brake shown In Rgures 1 to 5 
except for the location at which the lost motion takes 
place. 

The second form of brake shown in Rgures 7 and 8 
75 of the accompanying drawings corresponds general- 
ly to the first form, differing principally in that the 
clamping spring 696 for the clutch is positioned on 
the inner side of the clutch plates instead of the outer 
side. Those portions of the brake shown in Rgures 7 
80 and 8 which are similar to corresponding portions of 
the brake shown in Rgures 1 to 5 are designated by 
the same reference numeral but with the letter 6 
suffixed. 

In the brake shown in Rgures 7 and 8, the nut 486 

85 is elongate and the clutch spring 696 is positioned 
between the inner clutch plate 646 and an annular 
spring retainer 81 that in turn is positioned against 
an outwardly facing shoulder 82 on the nut 486. In 
order that the spring 696 should be positioned 

90 between two surfaces which do not rotate relative to 
each other, the clutch plates 646 and 656 are slidably 
coupled to the nut 486 rather than to the actuating 
shaft 396. The clutch plates 646 and 656 carry on 
their inner peripheries tangs 666 that are received in 

95 the slot 616 of the nut 486, while the control clutch 
plate 636 is supplied with tangs 82 on its outer 
periphery that are received in slots 83 in the Inner 
periphery of the rotary cam element 236. The 
actuating shaft 396 also carries teeth that engage the 

100 splined configuration 476 of the cam element 236. 
This construction has the advantage that it permits 
the actuating shaft 396 to have a much shorter 
annular driving portion 466 than was required in the 
first form of brake described. 

105 The clutch discs 646 and 656 are held onto the nut 
486 by a snap ring 84 which is positioned behind the 
clutch plate 656, and which is received in a groove 85 
in the outer end of the nut 486. Also in the brake 
shown in Rgures 7 and 8, no collar 54 is used to 

110 engage the load distributor 556, and the rod 536 has 
its front end enlarged to act as the retainer for the 
dust seal 566. Also, the sleeve bearing 37 of the first 
form of brake is replaced by two roller bearings 86 
which, like the sleeve bearing 37 in the first form of 

1 1 5 brake, not only support and centre the drive shaft 
396, but also hold the cam element 236 out of sliding 
engagement with the side walls of the bore 216 by 
reason of the tightly fitting spline connection 476. 
Rve degrees of lost motion are provided between 

120 the tangs 82 of the clutch plate 636 and the side walls 
of the grooves 83 in the rotary cam element 236. 

In all of the brakes described above, the side wall 
of the elongate bore 21 is enlarged slightly as shown 
at 87 in Rgures 1 and 7 over the rotary cam element 

125 23 of the cam actuator, so that the rotary cam 

element is held out of sliding engagement with the 
housing by the actuating shaft 39. The spline 
connection 47 between the rotary cam element 23 
and the annular extension 46 of the actuating 

130 member 39 is a tight sliding fit so that the rotary cam 
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element 23 is held away from the side walls 87 of the 
bore 21 . On the other hand, the axially driven 
nonrotatable cam bears against the side walls of the 
bore 21 r and it in turn journals the nut 48 to centre 

5 the threaded rod 53 relative to the actuating struc- 
ture. The frictlonal drive mechanisms of the brake 
are sealed off between the hat-shaped washer 59 
and the rotary seal 38 which surrounds the shaft 39, 
so that the torque developed by the friction al devices 

10 does not change appreciably during use. The brake 
can nevertheless be manually adjustable while the 
brake is in position on a vehicle through a passage- 
way through the actuating shaft which is located in 
the outer end of the housing. 

15 

CLAIMS 

1. An actuator comprising an externally threaded 
longitudinally extending actuating rod, a nut 

20 threaded on the rod, actuating means for advancing 
the nut longitudinally forwards against a return 
spring, means for urging the nut rotatiohally with a 
predetermined maximum torque in the sense to 
advance the rod through the nut when the nut is 

25 advanced, and a washer nonrotatabty engaged with 
the rod and so held by the return spring so as to 
impart to It a resistance to rotation greater than the 
said predetermined torque. 

2. An actuator as claimed in claim 1 , including 
30 torque transmitting means on the back end of the 

rod to which means a torque can be applied 
manually and which is capable of transmitting a 
torque sufficient to overcome the said resistance to 
motion. 

35 3. An actuator as claimed in claim 1 or claim 2, 
wherein the return spring is a compression spring. 

4. An actuator as claimed in any one of claims 1 
to 3, wherein the washer is held between the return 
spring and the nut 

40 5. An actuator as claimed in any one of claims 1 
to 4, wherein the actuating means is a nonrotatable 
longitudinally movable actuating member. 

6. An actuator as claimed in claim 5, wherein the 
actuating member is a hollow cylinder encircling the 

45 rod. 

7. An actuator as claimed in claim 6, wherein a 
flange is provided on the exterior of the nut, a flange 
is provided on the interior of the actuating member, 
and in operation the flange on the actuating member 

50 engages the flange on the nut to advance the nut 
longitudinally. 

8. An actuator as claimed in claim 6 or claim 7, 
wherein the washer is held between the spring and 
the actuating member. 

55 9. An actuator as claimed in claim 8 when 

dependent upon claim 7, wherein the axial thickness 
of the flange on the nut is less than the axial length 
of the actuating member between its flange and the 
washer. 

60 10. An actuator as claimed in any one of claims 6 
to 9, wherein the rear end face of the actuating 
member comprises a helical cam surface that en- 
gages a complementary cam surface on the front 
end of a rotary annular cam member the rear end 

65 surface of which engages a reaction member. 
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11. An actuator as claimed in claim 10, wherein 
thereaction member is part of a housingforthe 
actuator. 

12. An actuator as claimed in claim 10 or claim 
70 11, wherein the front rear faces of the rotary cam 

member engage their adjacent members through 
roller bearings. 

13. An actuator as claimed in any one of claims 
10 to 12, wherein the arrangement is such that the 

75 torque for urging the nut rotationally derives from 
the rotary cam member. 

14. An actuator as claimed in any one of claims 
1 0 to 13, wherein in use the rotary cam member is 
rotated by a rotatabie actuating shaft extending 

80 axially backwards from the rotary cam member. 

15. An actuator as claimed in claim 14, wherein 
the actuating shaft is joumalled in a cap portion of a 
housing for the actuator, and serves to locate the 
rotary cam member against transverse movement 

85 and so to maintain it out of contact with the housing. 

16. An actuator as claimed in claim 14 or claim 
1 5, wherein the rear end of the rod is accessible 
through an axial passage along the actuating shaft 

17. An actuator as claimed in any one of claims 
90 14to 16, wherein retraction of the rod is limited by 

the abutment of surfaces on the rod and on the 
actuating shaft, and wherein each of those surfaces 
is provided with teeth, the arrangement being such 
that retraction of the rod is limited by abutment of 
95 surfaces of the teeth, which surfaces extend trans- 
versely to the local direction of relative movement of 
the teeth at every point of contact 

1 8. An actuator as claimed in daim 17, wherein 
the teeth are in the form of radially extending ridges. 

100 19. An actuator as claimed in claim 17 or claim 
18, wherein the teeth on at least one abutment 
surface are triangular in cross-section parallel to the 
local direction of relative movement 

20. An actuator as claimed in claim 19, wherein 
105 the teeth on the other abutment surface are rectan- 
gular in cross-section parallel to the local direction of 
relative movement. 

21. An actuator as claimed in anyone of claims 1 
to 20, wherein the means for urging the nut rotation- 

1 10 ally is arranged to act only after the actuating means 
has advanced by a predetermined amount 

22. An actuator as claimed in claim 21 , wherein 
the means for urging the nut rotationally comprises 
a rotatabie annular member with internal tangs that 

1 1 5 engage longitudinal grooves in the nut, the grooves 
being wider circumferential ly than the tangs by a 
predetermined angle subtended by the axis. 

23. An actuator as claimed in claim 21 or claim 
22, wherein the nut is provided with a one-way brake 

120 to prevent it from rotating in the sense to retract the 
rod. 

24. An actuator as claimed in any one of claims 1 
to 20, wherein the means for urging the nut rotation- 
ally tends to rotate the nut in the reverse sense when 

125 the actuating means is withdrawn, and the nut is 
provided with a one-way brake which is arranged to 
permit the nut to rotate in the reverse sense through 
only at most a predetermined angle. 

25. An actuator as claimed in claim 22 or claim 
130 24, wherein the said predetermined angle is approxi- 
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mately 5 degrees of arc. 

26. An actuator as claimed in any one of claims 1 
to 25, wherein the maximum torque which, in 
operation, is exerted by the means for urging the nut 

5 rotationally is determined by a spring-loaded clutch 
through which the torque is transmitted to the nut 

27. A brake mechanism which includes a brake 
and an actuator for the brake, wherein the actuator is 
an actuator as claimed in any one of claims 1 to 26. 

10 28. A brake as claimed in claim 27, which is a disc 
brake. 

29. A disc brake as claimed in claim 27, wherein 
in use the rod acts on one brake pad, and the 
reaction forces act on a caliper which acts on the 

15 other brake pad. 

30. A brake mechanism having an actuator with 
relatively rotatable components arranged to cause 
actuation of the brake upon such relative rotation, a 
pair of co-operating threaded elements for effecting 

20 adjustment of the inactive position of the brake, an 
automatic adjusting means for effecting rotation of 
one of said threaded elements relative to the other 
for adjusting the inactive position of the brake in 
response to wear of the brake pads, the automatic 

25 adjusting means comprising a clutch forming an 
operative connection between one of the actuator 
components and one of the threaded elements for 
effecting rotation of the said one threaded element 
upon rotation of the said one actuator component in 

30 a first direction, the operative connection including a 
lost motion connection for permitting relative rota- 
tion of the said one actuator component relative to 
the said one threaded element to establish the 
normal running clearance in the brake, the clutch 

35 being arranged to slip and permit rotation of the said 
one actuator component relative to the said one 
threaded element when the brake loading exceeds a 
predetermined value for preventing overadjustment 
of the brake, and a one-way brake co-operating with 

40 the said one threaded element for limiting the return 
rotation of the said one threaded element upon 
rotation of the said one actuator component in the 
opposite direction, the said clutch being operative to 
slip upon such return relative rotation of the said one 

45 actuator component upon the actuation of the said 
one-way brake. 

31 . A brake mechanism as claimed in claim 30, 
wherein the one-way brake is arranged to slip at a 
predetermined loading to permit manual rotation of 

50 the said one threaded element 

32. A brake mechanism as claimed in claim 30 or 
claim 31, wherein the relatively rotatable actuator 
components comprise a pair of cams having facing 
helical surfaces, a first one of the cams being 

55 supported for rotation and being held against axial 
movement, the second of the cams being restrained 
from rotation and being supported for axial move- 
ment of the second cam upon rotary movement of 
the first cam, the clutch connecting the first cam with 

60 the one threaded element. 

33. A brake mechanism as claimed in claim 32, 
wherein the one-way brake couples the one 
threaded element with the second cam for limiting 
rotation of the one threaded element relative to the 

65 second cam in one direction. 



34. A brake mechanism as set forth in daim 32 or 
claim 33, wherein the first and second cams are 
annular and encircle at least in part the automatic 
adjusting means. 
70 35. A brake mechanism as claimed in any one of 
claims 30 to 34, wherein the clutch Includes a wound * 
spring element 

36. A brake mechanism as claimed In any one of 
claims 30 to 35, wherein the one-way brake comprls- . 

75 es a wound spring element 

37. A caliper brake actuator comprising a hous- 
ing having inner and outer legs which project 
radially inwards on respective inner and outer sides 
of a rotor cavity, the inner leg having a transverse 

80 bore extending from its inner end to the rotor cavity, 
a cover plate on the inner end of the bore, an 
actuating shaft extending into the transverse bore 
through the cover plate and journalled in the cover 
plate, a rotary cam member in the bore, a nonrotat- 

85 able cam member operatively abutting the rotary 
cam memberto produce transverse movement upon 
rotation of the rotary member, a brake-applying post 
projecting out of the bore into the rotor cavity, the 
cam members being arranged to force the brake- 

90 applying post out of the bore upon rotation of the 
rotary cam member, the nonrotatable cam member 
being slidingly supported by the side walls of the 
bore, the post being supported from the nonrotat- 
able cam member, and the rotatable cam member 

95 being su pported by the actuating shaft out of 
frictionai engagement with the side walls of the 
bore. 

38. A caliper brake as claimed in claim 37, 
including a nut threaded onto the post and journal- 

100 led in the nonrotatable cam member, and a one-way 
drive mechanism for advancing the nut until resist- 
ance is met during rotation of the actuating shaft 

39. A caliper brake as claimed in claim 37 or 
claim 38, wherein the actuating shaft has a passage- 

105 way therethrough, the post has a torque-receiving 
surface opposite the passageway, and a tool can be 
introduced through the passageway to engage the 
torque-receiving surface and the post can be 
threaded through the nut to adjust the brake clear- 

110 ance. 

40. A disc brake substantially as hereinbefore 
described with reference to, and as shown in, 
Figures 1 to 5 of the accompanying drawings. 

41. A disc brake as claimed in claim 40, modified 
115 substantially as hereinbefore described with refer- 
ence to, and as shown in, Rgure 6 of the accompany- 
ing drawings. 

42. A disc brake substantially as hereinbefore 
described with reference to, and as shown in, 

120 Figures 7 and 8 of the accompanying drawings. 
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